The first tissue culture medium reported from these laboratories, no. 199, was developed for the growth of freshly explanted chick embryo cells (12) , which were kept alive for about 33 days. Medium 199 was used in the development of poliomyelitis vaccine (6, 14) , but it soon became evident that certain modifications of medium 199, mostly in the nature of deletions, would greatly improve the medium for virus production. Accordingly, a modified medium 199 was developed, medium H597, which was used for poliovirus production in these laboratories for many years. The modifications of medium 199 consisted of the omission of the purines (adenine, guanine, xanthine, and hypoxanthine), pyrimidines (thymine and uracil), adenosine triphosphate, adenylic acid, ribose, and deoxyribose; Hanks balanced salt solution (BSS; 7) replaced that of Earle (5) . These changes were introduced when continuing studies demonstrated that certain purines and pyrimidines were toxic to cells 1 CMRL-1969 is a registered trademark pending. (9) and that the pentose sugars were dispensable. The higher concentrations of calcium chloride and sodium bicarbonate in Earles balanced salt solution led to serious complications during the processing of poliovirus in medium 199. These difficulties were avoided when Hanks balanced salt solution was used.
Recently, medium CMRL-1415 was developed for the growth of primary cultures of mouse embryonic tissue (10) . An important change in this medium was the introduction of a stronger buffering system attributed, in part, to the use of certain free-base amino acids and to a fourfold increase in the concentration of dibasic sodium phosphate. A serious drawback to CMRL-1415 for large-scale procedures is the inclusion of expensive coenzymes. But other advantages in its formulation stimulated a re-examination of all the ingredients of medium H597. The result was the development of a new basal medium CMRL-1969; observations on the growth of primary cultures of trypsin-dispersed monkey kidney cells HEALY ET AL. Cultures: HDCS. Human diploid cell strain (HDCS) was prepared as follows. Strain WI-38, derived from human fetal lung, was received from L. Hayflick at the 11th passage. It was serially transferred by using a 2:1 split ratio in Basal Medium Eagle (BME) in Earles balanced salt solution (2) containing 10% unheated calf serum and was frozen at the 16th passage. The thawed culture was again subcultured at 2: 1 or 4: 1 ratios to passage number 25 and tested as indicated below.
Media. CMRL-1969 and H597 were prepared from concentrated stock solutions as described previously (10) or by reconstituting a homogeneous, dry, powdered mixture of the ingredients (15) (13) .
RESULTS
The growth rates of PMKC were compared in the three test media, H597, CMRL-1969, and BME, each supplemented with 2% bovine serum. The results of a typical experiment (Fig. 1) A comparison of the growth properties of HDCS in BME and CMRL-1969 was made by inoculating flasks containing BME with 4 x 105 cells, incubating for 24 hr, and replacing the culture fluids with either BME or CMRL-1969 supplemented with 10% calf serum. Both media were prewarmed to 37 C before use. In our laboratories, this inoculum of cells is considered to be approximately equivalent to a split-ratio of 12:1. Incubation of the cultures was continued and the cell yields were determined (Table 3) . It can be seen that maximum cell yields were reached 1 day earlier with CMRL-1969 than with BME. Visual examination of the cultures indicated that the cells entered logarithmic phase earlier with the CMRL-1969 and that mature cells were somewhat larger. A further appraisal of the suitability of CMRL-1969 for the cultivation of WI-38 was made by determining the cell yields after repeated subcultivation in the new basal medium and in BME. At each transfer the flasks were inoculated with 1.6 x 106 cells and incubated for 3 or 4 days until approximately the 35th passage was reached. Table 4 shows that the average cell yield per flask was higher at every passage in the CMRL-1969 than in the BME. The difference in cumulative totals indicates that the number of bottles avail- CMRL-1969 , for good cell yields were still occurring in this medium at the termination of the experiment; in BME, however, the cells had stopped multiplying.
Chromosomal analyses were carried out on approximately 200 metaphase cells at passage 30 from each set of cultures. The results (Table 5) are shown along with an estimate of the acceptable upper limits of chromosomal abnormalities in samples of 200 cells as recommended for "normal" human diploid material (11) . It can be seen that the observed abnormalities in cells serially transferred in both media were not different from each other and were below the acceptable upper limits for this cell strain. Although only two typical experiments are cited, the superior growth-promoting properties of basal medium CMRL-1969 for HDCS have been observed repeatedly.
Control cultures of HDCS in CMRL-1969, without the addition of serum, when subcultivated at a 2:1 split ratio gave confluent growth and remained in excellent condition for as long as 3 weeks. In the same period, in serum-supplemented medium, cultures retracted and deteriorated. Routine testing for Mycoplasma failed to give evidence that either the culture or the serum was contaminated. These preliminary experiments on the maintenance of HDCS in serum-free medium are the subject of continuing studies. CMRL-1969 , and this increase in population density was maintained throughout the entire incubation period. There is, in addition, evidence that the rate ofgrowth in the new medium was also somewhat greater, but the main difference appears to be that resulting from an increase in the number of cells able to attach to the glass and multiply.
DISCUSSION
Our experience with the WI-38 strain of human diploid cells indicates that greater cell yields can be obtained with basal medium CMRL-1969 than with BME. It has already been shown (1) 
